Abstract -Trifluoroacetic anhydride-induced dehydration of substituted 2-(pivaloylaminomethyl)phenyl-and 2-(dimethylaminocarbonylmethyl)phenylmethanols gives the corresponding isoindolines in excellent yields when there are aryl substituents at the methanol carbon atom.
INTRODUCTION
Isoindoles represent the core unit of numerous naturally occurring substances. [1] [2] [3] [4] [5] [6] [7] However, isoindoles are commercially less important than indoles, at least partly because of a lack of good methods for their synthesis. Simple isoindoles can be prepared from 1,2-bis(bromomethyl)benzene, 2-cyanobenzyl chloride, phthalaldehyde or other carbonyl compounds. [8] [9] [10] [11] [12] [13] [14] Unfortunately, such methods are less useful for isoindole compounds with substituents on the benzene ring. However, Clayden has developed a very useful approach to dihydroisoindolones with particular substitution patterns using dearomatising cyclization of lithiated N-benzylbenzamides and demonstrated its utility for synthesis of natural products such as kainic acid. [15] [16] [17] [18] [19] We have also been interested in efficient lithiation procedures for the production of substituted aromatics and heteroaromatics that might be difficult to prepare by other means. 20 We have recently developed convenient procedures for the directed lithiation of compounds of the general formula 1 ( Figure 1 ) using t-BuLi in anhydrous THF at -78 °C, followed by reactions with carbonyl compounds (aldehydes and ketones) to give the corresponding ortho-disubstituted products 2 in high yields. 21 In principle, compounds 2 could be cyclized to the corresponding isoindolines 3. We therefore decided to investigate this possibility using trifluoroacetic anhydride (TFAA) as the dehydrating agent and now report success in obtaining the corresponding isoindolines 3 in excellent yields when at least one of the groups R 3 or R 4 is an aryl group. 
RESULTS AND DISCUSSION
An initial reaction was carried out between compound 4 and few drops of TFAA at room temperature in dichloromethane (DCM, Scheme 1). TLC was used to monitor the progress of the reaction and indicated the formation of a new product, the formation of which was complete within 5 minutes. The mixture was
quenched by the addition of water and worked-up. The residue obtained was subjected to flash column chromatography (silica gel; Et 2 O-hexane, 1:3) to give the pure product, identified as compound 5, as a white solid in 85% yield. The structure of 5 was confirmed by X-ray crystallography ( Figure 2 ). (Table 1) .
Having found that reaction of compound 4 with TFAA occurred smoothly and rapidly, it was of interest to see if the cyclization reaction of other compounds related to 4 would be useful and general. Consequently, reactions of various compounds of the type 2 with TFAA were carried out at room temperature in DCM for 5 minutes (Scheme 3). Each reaction was conducted under identical conditions and the crude products were subjected to flash column From the results in Table 1 it is clear that the cyclization is quite a general process, producing various substituted isoindolines in excellent yields regardless of the nature of the ring substituent R 1 , of whether R 2 was Bu t or NMe 2 , or whether the groups at position 1 were two phenyl groups or one hydrogen and one aryl group. The combination of directed lithiation of N-pivaloyl-or N-dimethylaminocarbonyl-benzylamines, addition of an aromatic aldehyde or ketone, 21 and then treatment with TFAA therefore represents a very simple and direct approach to substituted isoindolines.
We next attempted to extend the process to compounds of type 2 in which the group C(OH)R 3 R 4 had been derived from cyclohexanone. It was found, however, that reactions of N-(2-(1-hydroxy-
with TFAA in DCM at room temperature proceeded in a different manner (Scheme 4). The crude products were purified by column chromatography to give 27 and 28, respectively, in high yields (Scheme 4). The reaction presumably proceeds via a cation similar to that shown in Scheme 2, but loss of a proton from the adjacent position, impossible when the attached groups are aromatic, is easier, leading to an E1 elimination process.
We attempted reactions of 25 and 26 with TFAA at room temperature for longer reaction times (up to 24 h) but products 27 and 28 were obtained, respectively, in yields comparable to those obtained from the reactions shown in Scheme 4. No further attempts were made to try to find conditions under which cyclization of 25 and 26 to the corresponding substituted isoindolines could be effective.
CONCLUSION
Dehydration of various substituted benzylamines with trifluoroacetic anhydride gave the corresponding isoindolines in excellent yields. The process is general, simple and convenient for compounds having aromatic groups attached to the carbinol carbon atom. However, when a hydroxycyclohexyl group is present at the 2-position, dehydration produces cyclohexenyl derivatives in high yield, rather than giving isoindoline derivatives. 
EXPERIMENTAL GENERAL METHODS:

Substituted isoindolines 6-24:
The procedure was identical to that described for the synthesis of 5 except that compounds 2 (0.50 g) were used as starting materials instead of 4. The residues obtained after work-up were subjected to flash column chromatography (silica gel; Et 2 O-hexane, 1:3) to give the pure products 6-24 as white solids. -1 Found: C 77.37, H 6.51, N 7.47%. N-(2-(Cyclohexenyl)pivalamides 27 and 28: The procedure was identical with that described for the synthesis of 5 except that compounds 25 and 26 (0.50 g) were used as starting materials instead of 4. The reaction mixtures were worked-up and the residues obtained were subjected to flash column chromatography (silica gel; Et 2 O-hexane, 1:3) to give the pure products 27 and 28 as white solids. 
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